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I: i. or Ls Waker, and; 6 Vt 
frequentl y. prevent taking Obſeryations- « 


+ the following method of aſcertaining the Latitudeſis 

offered; as it will anſwer at any time of the night fir 
the Northern Hemiſphere, if there ſhould be an inter 
of clear Weather; and, it is hoped, it will be fouhd d 
| ſcarcely. more difficult than that by a Meridian Altitu 


The little trouble that attends it will be compenſattc g ö b 
. the advantages of an additional method | F 5 


acquiring the Latitude; advantages which n not i 
2 out to Navigators. 74 


The only requiſites in this 3 are, an n le 


of the Polar Star, and the apparent Time. 


When it is ſaid that this method is nearly as eaß 8 N | 


tas which is moſt commonly uſed, the time is ſuppoſed . 
to be nearly correct; but as this is not always the caſe, it 


will be proper to ſtate, what the error of Latitude wan | 


fo an error in the time, may amount to. 

If the time ſhould be twenty minutes wrong, when 
the ſtar is upon the meridian, both above and below the 
Pole, the error will be ſcarce any thing, and can never 
at its greateſt diſtance from the. On ; N nine 
wiles and a quarter. EE 


It is generally allowed, Rn, 2 e Obſerver - 
may, with a Hadley's Quadrant, take the Altitude of a 
Star, within about four minutes of the truth, ut SS, 

the horizon of the Sea is tolerably clear.“ If a ſet f 
Altitudes of a proper Star for correcting the watch, be 
taken nearly at the ſame time, with the Altitude of the 0 


4 To find the Latitude by the Altitude of any other Star, 
taken when it is not upon the Meridian, requires a much longer 


eſs, as well as an exactneſs of time, not neceſſary by an 


7 Altitude of the Polar Star; any probable error in the time havi ug 
ü Lirle effect upon the Latitude ſo found.” © 
* This error, if it be fo great, will be e N 0 
as Horizon not 1 17 W 9 1 85 


— 4 7am” i 25 


the Sun or Stars when they are upon the Neri * 5 | 


2 — — 


Por r Star, — amount "of the errors e reſulting from 
_ _ taking the altitude of the Polar Star, in the time 
1 ded ced from the Altitude of the other Star, in theſe 
| Tables, and in the uſe of them, will not exceed 5 miles 
WW] | he Latitude; in the preſent improved ſtate. of 
Inſruments and their uſe, the error can ſcarcely ever 
25 | be) : much. Should the Latitude have been obtained 
from a Meridian Altitude of a Star to the Southward of 
| the Obſerver, if an Altitude of the Polar Star be 
immediately taken, and the Latitude aſcertained by * 
this method, uſing the' Right Aſcenſion of the Star 
obſer ved to the Southward, increaſed by the time it 
15 paſſed the Meridian, for the Right Aſcenſion of the 
Mid-heaven, the mean of the Latitudes found by both 
Stars, will be nearly one-half nearer the truth, an 
that found by either of them ſeparately; as the errors 
of bſerving, as far as they ariſe from any defect of the 
_  Hgrizon, will be likely to correct each other. 
pe Principles, Doeſcription, and Lie of the Tables. 
Trhe Polar Star is ſuppoſed to be in 8815 North 
Declination, which is 1* 45 from the North Pole; now _ 
5 8 will be evident, that the Polar Star will deſcribe a 
5 cit le round the Pole, the Radius of which will be equal 
„ 48 and that its apparent motion round the Pole 
will be regular; its greateſt elevation above the Pole, 
9 on} depreſſion below it, OE ve: 1 485 to its 
ʒỹʒꝛ5ĩ diſtance from the Pole. . 
X, ,s all cœleſtial Objects a are at "their melt Altitude 7 
on the Meridian, when the right Aſcenſion of we”. 
Mid-heaven or Meridian is the fame with that of 
the Star, the Star muſt be at its TO nee 
17 45' above the Pole. 
The Polar Star's Right Aſcenſion: is RY Eta VID 
| of 30", therefore when the Right Aſcenſion of the Mid- | 
3 ne: ven is 52 307 tha Tor Ws be 5 ſhe: * | 


be in the Toa, ths ry Fer Altitude will 8 
145 at 52 30 Right Aſcenſion of the Mid-heaven; 1 


185 I II Altitudes of a Star on each fide of the Meridian, be taken „ 
| for finding the time, it will — e 2 error of rims = : 


{2 6 
: 5 Wy 
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6 327 gorit will bein 43 | 5 on; at 12 52 3057 it vin 
be at its greateſt depreſſion. below the Horizon 1* 46 
and at 1852 300 it will again be in the Horizon; or have 


no Altitude. Now as its motion is regular, it is only ne- 


ceſſary to compute for one Quarter of its Orbit round 


the Pole, as it will be the ſame in each quarter. This at 


firſt was done by means of Mr. Garrard's Traverſe 
Tables, uſing 15 45 equal to 1056 for the Hypo- 


tenuſe, and the diſtance of the Star from the Meridian, 


which is equal to the Right Aſcenſion of the Mid- 
heaven diminiſhed by 52 30” for one of the Angles, by 
which means the Altitude was found true to Minutes and 


to five Decimal places, uſing his radicał Tables; but as 


this method would be true only i in Plane Trigonometry, © 
every altitude was computed to the Right Aſcenſion of 
the Mid-heaven down the firſt Column, Table 1. mw 
the following rule o the Logarithm of the natural 
verſed fine of the difference between the Right Aſeen- | 
ſion of the Star and that of the Mid-heaven, expreſſed 


5 in degrees, minutes, and ſeconds, add the Logarithmic | 
_co-fineof the Star's Declination; find the natural number 


—_— to the ſum ( rejecting 10 in the index), which | 
added to the natural verſed fine of the Meridip 
co- Altitude of the Star, will 8 the co- verſed ſine of 
the true altitude. 1 - 155 


Wen the Pole is ene 'the' Star will u 
3 except when upon the Meridian, either above or 
below the Pole) be lower than ſhewn by the correction 


. in Table 1. when applied to the Elevation of the Pole, 5 
with a contrary ſign to that in the Tables, and more ſo, 


the higher the Latitude. Table 2. contains what that 
difference is at each of the Latitudes ſpecified at the 


1 top, and at the Right Aſcenſion of the Mid- heaven, ex- 


preſſed at the ſide, and was computed by the following 


Kule. To the Logarithm of the natural verſed ſine of 
the Star's Meridian Diſtance, in degrees, minutes, and 


| ſeconds, add the Logarithmic Co-fines of the Latitude 
at the top, and of the Star's Declination ; find the 
— natural number e to the OP Cars 


1 ; : 
wn yl ” g | 


be 


« 1] 
Tens iis the Indes ), which being added te tothe natural 
verſed ſine of the ſtar's Meridional co-Altitude above 
the Pole; will give the true Altitude; now the difference 
between this altitude; decreaſed by the Latitude uſed 
in the operation, and the correction in Table 1. for the 
fame'Right Aſcenſion of the Mid-heaven, is the cor- 

reſponding correction in Table 2. for each of the Lati- 

: 3 riides at the top of the Columns. Table 2. to minutes 

85 and ſeconds, is the immediate reſult of this compariſon, 

and the one to minutes and tenths, is found * n : 

the ſeconds to decimals of a minute. 


Table r. has five columns ;.the middle 1 con. 
hs the difference between the Altitude of the Pole 
and the Polar Star; the other four columns contain the 
1 5 Z Right Aſcenſion of the Mid-heaven, to every 10 minutes, 85 
+  Vithin two hours of the Star's being upon the Meridian. 8 
-*: bote and below the Pole, and to every 5 minutes 5 


bY: ko. be blade e the Right Aſcenſion * 1 
Mid- heaven! is found in one of the two columns to the 
| let and to be added when it is found i in one of the two 
LE 7 columns to the right, as directed in the columns of 
LL Right Aſcenſion of the Mid- heaven. For example: when 
EE the Right Aſcenſion-of the Mid-heaven i 4 30, the 
|  _ _ correſponding correction 1 4, 8 is to be ſubtracted 
2 from the obſerved Altitude of the Polar Star, to find 
4 the elevation of the Pole nearly. Or ſuppoſe the Right 
Aſcenſion of the Mid-heaven to be 18 26 400, then 
tte correſponding correction ꝙ 32” is to be added to 
he obſerved es 8 5 it will Wy 'the „ 
EE. Tae van nearly. - 
TR Table 2. is a Table of © :reativs to Fe added to o the 
; „ Tale as found. by the aſſiſtance of Table VV 


1 conſiſts of 13: columns, the one to the. right and 


5 r 


1 1 55 N (x ng andthe other 11 5 contain. 
| corrections for the Latitudes ſpecified. at the top of the 
1 e Iris to be ee with, Bed ich 


- 7 


55 


S. 


ol the MidaNeait 61 n one of 3 and the 


ELL. 


Latitude found by Table 1. at the Top; and the cq- Y 
. reſponding correction added to the Latitude firſt” fou d, os 
will give- the true Latitude. For example: in 

Right Aſcenſion of the Mid-heaven, the Altitude oe 
Polar Star was obſerved to be 51 3 "andthe correctihn 
from Table 1. being applied to it, gives 40 58, 2 for the 
firſt found Latitude; with this eiter Table 2. at. if . 1 
top, and tlie Right Aſcenſion of che Mid-heaven 3 


at the ſide, and the correction is 12, which addedha tc 
Latitude, 49 58,2, will give 49 59,4 the true Laie 
tude. Or ſuppoſe the Right Aſcenſion of the MY J- 
| heaven to be 18 26 40", and the Altitude 8 5 
be 82 37:45”, the correction from Table 1. whic 8 
9:32”, being added to the Altitude, will give 620 "47. 75 i "I : 
which will be the Latitude near the truth. Enfer 
Table 2. with the Right Aſcenſion of the Mid-heavks n, 
and Latitude 522 47 at the top, and the correſpond bs 
correction taken by proportion, which will aly ways be 
near enough, will be 2. fe which. 8 
the Latitude freſt emer Mats: give 52. 2 29", i: 
| Eatitude. YT. 251903 nga 5 $5: 2117 A 7 £7 
+ i is to 8 0 res 93 125 5 nas bw top 5 way * 
columns } is the true Latitude, therefore a ſmall error will ariſe. 5 
from taking the Latitude found by. Table 1. "but.this may, alw N Yo 
de obviated by going thropgh the e * "with * 
Latitude laſt found, e a 5 
48: 175 7 2 6 „ Lage cet; jo. 
4 5 2 gn bf” ep Dee 1 5 85 125 
i 3555 e | 
: „„ e if 
5 EE LI Gor OW: | 
e l E - tot Tha... : 'o| 
6 FRE be 5 e e j 
EL ; 9 — | 
- D | 1 


1 
* 
„ 
7 1 

> IE n=" 


. — 


+4 10 1 
To Fin the Laim by theſe Tables: Jt 


9 ith the time, find the Right Aſcenſion of Wel d. 
aven as follows: To the Sun's: Right Aſcenſion, _ 
add the time from the laſt noon, the ſum (rejecting 24 
| bg rs if it exceed that ſum) will bethe night Aſcenſion ; 
of the Mid-heaven or Meridian. k 


5 Let 4 Altictde-of: the Pale tic be ory 1 Ithe 
5 time noted by a watch; correct the Altitude for Refrac- 
tiuteon (and dip of the Horizon if che e 5 | 
1 85 made wirh the Horizon of the Sea.) YE! | 


5 Apply the error of the watch to the He be if 
there be any error, and find the Right Aſcenſion of the 
ãuI Mid- heaven as above, with which enter Table 1. and 
| | there. will be found a correction to be added to or ub. 

i tracted from the a as directed in the column of 
Mt Aſcenſion of the id. heaven; this will of fie. 1 
LAt tude near the truth. 


Enter Table 2. a thi Latitude _ Gund at the : 
and the Right Aſcenſion of the Mid-heaven at the 
fi ; the correſponding correction added to the Lati- 


= rage found as above, will give the true Latitude. 


5 It f is to be premiſed, that in the following examples, 7 
| Nautical time is uſed; that i is to ſay, Sept. roth, OP = 


* brig Ly 34 is 100 8 34 after noon an the he gth, 
. Examples. ew 
. be th; . it 100 Ly 34 the Altitude of the Fahr 


Star was obſerved to be 26 46 in Longitude 38 20 weſt, the 
| Soon of he eye vg 20 ſeet above the level 'of the Sea. 


| - x00 % % 8 2646 
: Sup' + Right Aﬀfcen- Refraction — 1,8 
| 0 on far won 31 11 12 5 Dip of the Horizon . 
Be | 
nor Lon True Altitude 26 3949 


ade 380 20 W. 


| for 10? 6 + 155 54. Correction Table 1.— 1 8 5 


4 J latitude near the truth 25 37 
| requiſite Tables, 85 Correction 1 1 „% „ 5 


Ri * 21 15 35 Tee Latitude 175 25 37,5N oy 


Co dl 8 '11. September „ 
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a correction. 


35 


Suns Right Aſcen- 


\ tude was obſerved to be 39? 51' N. by a Meridian Altitude 


0 . in the time as 10 male it 


. "os ip + od #6 > Bs 
. Sepend the Th was obſerved by A Meridian 107 
tude of Jupiter to be 37 47 30 N. about 1 minute afterwards, Oo 
the Altitude of the Polar Star was obſerved to be 39 9 300, the 5 
beigüt of n 19 feeta boye the level of the She 


* 

5 P yt 
rin e eee 7 5 

: x 
8 4 - = 

* 1 

9 

* N 

— 4 4 

: 


Altitude : 390 9 36 5 
ie, e 0 0” Refradtion 4% 7 


Dips dee S 2 p | 
Canes en for 0 1 2 ay Cortes Table e 19 mY ET. 


41 and 37 40 | —. 
Right LS} +: 3.35 2 1 8 my ** 


en Correction Table 2. 5 


Latitudeb Polar 
VVVUVUU © 2g 75 


2 Lagos by Jupiter 37 47 37 e 
Mean Latitude 37 46 _37.46 joN | 


B III. 3 23d, 1798, 33 34 rg W. the La the Lak, 


Rigel, at the ſame time, the Altitude of the Polar Star was 


ſerved by another perſon to be 400 43', the height of theObſery 's 
eye — 5 19 feet above the level & f the Sea. n - C 
bo Aſcenſion of) Altitude . „40% 
gel, which zh . Re fraction — 1, 
8 with 4 2” ö Di of the ene — 
5 5 ly 442 
5 en f the | Ad- 5 1 
| © Correttion Table 1, — 33 
In this e the Landa | 


agree near enough, without tings 2 . *. 


> Frue Latitude 32 51,3 N 


IV. W ry I e „at 
Altitude of the Polar Gall obſerved 9 4 535 «x *, Ts " the | 


| ie, ene, Ain Tr, 
„ $44 +21 3 —— I | | 
Tim . 5 44 20 True Altitude 4 33 57 | 
Ri ht Aſcenſion of n \Cotreftion 9 90 es 8 3 | 
16 Mid-keaven ; 2 9 Latitudenearthetrathcs 1 F212 2 5aN | 
Correction Table * 5 5 
Ld True Latitude 8 52 12 I . | | 


neceſſary, or adviſeable, to take Altitudes of a celeſtial object for 5 4 
aſcertaini Sing it, the time may be found from them by either at tc ole eg 
the methods in the requiſite Tables, or by any of thoſe in Mr. 8 


Mackay's valuable Treatiſe on the Theory and Practice of finding e | 
the Longitude, Mr Mackay's method by the riſing or ſetting > 5 
a. [ccrleſtial e and be e uſeful for this OT + . | 
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Right Ascension of the Mid-heaven, the correction of Altitude to be added. 
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